Background: Alcohol outlet density has been associated with increased pedestrian injury risk. It is unclear whether this is because alcohol outlets are located in dense retail areas with heavy pedestrian traffic or whether alcohol outlets contribute a unique neighborhood risk. We aimed to compare the pedestrian injury rate around alcohol outlets to the rate around other, similar retail outlets that do not sell alcohol.
P
EDESTRIAN INJURIES HAVE steadily increased over the last decade in the United States, with 5,376 killed and 70,000 injured in 2015 alone; pedestrian fatality increased by 25% from 2010 to 2015 (National Center for Statistics and Analysis, 2017) . Neighborhood presence of alcohol outlets has been associated with increased risk for pedestrian-involved motor vehicle crashes in several studies, for both alcohol-involved crashes Escobedo and Ortiz, 2002; LaScala et al., 2001; Treno et al., 2007) and all pedestrian injuries in general (Nesoff et al., 2018; Schuurman et al., 2009) . However, it is unclear whether this is because alcohol outlets are located in dense retail areas with heavy pedestrian and motor vehicle traffic or whether alcohol outlets contribute a unique neighborhood injury risk.
The location of alcohol outlets alongside other commercial destinations may account for the increased risk for pedestrian injury in these neighborhoods. The convergence of people and vehicles at popular destinations such as workplaces, restaurants, bars, and recreation and entertainment venues may provide more opportunities for pedestrians and vehicles to interact, increasing crash risk (Dai et al., 2010) . At the same time, several studies have shown that densely populated urban areas characterized by mixed residential and commercial land use experience fewer motor vehicle crashes, particularly when traffic safety infrastructure is in place (Ewing and Dumbaugh, 2009; Miranda-Moreno et al., 2011) . To our knowledge, the risk for motor vehicle crashes around alcohol outlets compared to other, similar commercial establishments has not been studied.
There is evidence that alcohol outlets contribute a unique community risk factor for injury above and beyond that associated with densely populated retail areas (Grubesic et al., 2013; Tabb et al., 2016) . A study comparing violent injury around liquor stores to that around small grocery and convenience stores found that, although violent injury was associated with both types of retail locations, liquor stores were more strongly associated with violent injury; this association remained strong for longer distances away from liquor stores compared to other retail locations, even when controlling for a variety of neighborhood factors (Furr-Holden et al., 2016) . A longitudinal study of 9 U.S. cities found that alcohol outlets were associated with greater violent injury, while food establishments such as caf es and coffee shops were protective of violent injury (Wo, 2016) .
Furthermore, the type of alcohol outlet may impact neighborhood injury risk differently. Alcohol outlets licensed to sell alcohol for off-premise consumption are more strongly associated with drinking problems, crime, and violence compared to outlets licensed for on-premise consumption only (Branas et al., 2011; Furr-Holden et al., 2016; Han et al., 2016; Schonlau et al., 2008) . Off-premise settings include grocery and convenience stores, as well as liquor and package stores and taverns that sell liquor, beer, and wine; on-premise settings include restaurants, bars, hotels, and ballparks (Campbell et al., 2009; Milam et al., 2014) . Unlike on-premise outlets, off-premise alcohol outlets can sell alcoholic beverages in large quantities that are distributed to patrons who are unmonitored by servers and often left to drink in nearby, uncontrolled environments such as motor vehicles, liquor store parking lots, or street corners (Branas et al., 2009; LaVeist and Wallace, 2000) . Consequently, off-premise outlets are often surrounded by signs of alcohol consumption, such as empty or broken bottles, loiterers, and publicly intoxicated patrons (Cunradi, 2010; Scribner et al., 2007) . The aggregation of these deleterious social and physical conditions around alcohol outlets is often viewed as troublesome and potentially threatening by residents and visitors, who may drive or cross the street unsafely to avoid this undesirable activity (Garvin et al., 2013; Theall et al., 2009) .
The purpose of this study was to compare the pedestrian injury rate around alcohol outlets to the rate around other, similar retail outlets that do not sell alcohol. We hypothesize that alcohol outlets contribute a unique risk factor for nearby neighborhood pedestrian injury risk. We also compare the pedestrian injury rate around alcohol outlets licensed for on-and off-premise consumption. Consistent with prior research, we hypothesize that off-premise alcohol outlets will be more strongly associated with neighborhood risk for pedestrian injury than on-premise outlets.
MATERIALS AND METHODS
This research was approved by the Institutional Review Board at the Johns Hopkins Bloomberg School of Public Health.
Data Sources
Pedestrian injury data were gathered through emergency medical services (EMS) records collected from January 1, 2014 to April 15, 2015 (n = 848). The Baltimore City Fire Department (BCFD) operates the City's EMS system; as Baltimore City is served by a single EMS system, these data are representative of all EMS calls for pedestrian injuries. Paramedics on the scene confirmed that the injury was caused by a motor vehicle crash. Drug and alcohol use indicators were recorded for only 23% (n = 194) of injured pedestrians by EMS staff; positive indicators were present in 6.3% (n = 53). Consequently, we were unable to stratify by intoxication status. However, a study of motor vehicle crash victims admitted to a Level-1 trauma center in Baltimore City found that approximately 27% of pedestrians tested positive for alcohol use (Walsh et al., 2005) . We therefore assume that a majority of pedestrians included in this study were sober at the time of the crash.
Locations of alcohol outlets in 2014 were obtained through the Board of Liquor License Commissioners for Baltimore City. The 12 liquor license types administered by the Board (n = 1,264) were classified into on-premise and off-premise alcohol outlets (Jennings et al., 2014) . Outlets licensed for on-premise consumption included restaurants, hotels/motels, entertainment venues, and nonprofit private clubs (n = 531). Off-premise alcohol outlets included all LA/ LA2 (n = 243) license class locations, liquor stores open 6 days a week from 9 AM to midnight (no Sunday sales) that do not allow onpremise consumption. Off-premise locations also included all LBD7 (n = 450) license class locations, bars/taverns allowed to open every day from 6 AM to 2 AM, providing on-premise consumption. LBD7s also sell packaged goods for off-premise consumption, depending on the owner's discretion. LBD7s are expected to devote at least half of their sales and floor space to on-site consumption; however, this stipulation was only recently incorporated into the zoning code, and there is little oversight to enforce this ruling (Baltimore City Department of Planning, 2009 ). LBD7s are also the only license class allowable in certain restrictively zoned residential neighborhoods as LA/LA2 license types were considered inappropriate for residential zones when the City passed its last residential zoning code in 1971 (Friedman, 2015) . Stores licensed to sell only wine and beer (i.e., WA license type) exclusively for off-premise consumption (n = 33), open 6 days a week from 6 AM to midnight, were also coded as offpremise outlets.
Corner Stores and Convenience Stores. The addresses and facility names of all 807 food stores from 2013 were obtained from the Baltimore City Health Department; all sell food intended for offpremise consumption. The food stores were classified into 7 categories using the schema developed by the Johns Hopkins Center for Livable Future (Haering and Franco, 2010) . We chose small food stores-namely convenience and corner stores-as appropriate comparisons to alcohol outlets.
Corner stores (n = 307) are independently owned and managed, lacking national franchise affiliation. They have a limited supply network, do not have name recognition outside their neighborhood, and have fewer than 5 cashiers. Behind-the-glass stores (n = 127) are a subtype of corner stores. Access to goods is limited by a plexiglass safety barrier, separating the customers on one side and the cashiers and merchandise on the other. Behind-the-glass stores have the lowest availability of healthy foods in Baltimore as measured by the Healthy Food Availability Index ratings and are located in some of Baltimore's poorest neighborhoods (Casagrande et al., 2011) . After excluding food stores that were also liquor stores, there were 398 corner (n = 284) and behind-the-glass stores (n = 114). These were combined into a single category are referred to "corner stores."
Convenience stores (n = 194) are franchises of nationally or regionally recognized stores, but are much smaller than supermarkets and by definition have fewer than 5 cashiers. They generally have long hours of operation, well-established distribution systems, and name recognition beyond their immediate area (e.g., 7-Eleven, Royal Farms). While the stores' different locations are homogeneous in appearance, their offerings may vary greatly based on the socioeconomic and racial composition of neighborhoods where they are located. Two convenience stores were excluded because they also sold liquor, beer, and wine (n = 192).
Vacant Lots. Addresses for all vacant lots in 2015 were compiled by the Baltimore City Housing Authority (City of Baltimore, n.d.) . Digital parcel maps of all lots were available through the Maryland State Department of Planning (Maryland Department of Planning, n.d.). Vacant lots are an important indicator of neighborhood disorder and have significant effects on community health and safety (Branas et al., 2012) . A qualitative study of vacant lots' impact on community well-being found that vacant lots overshadowed positive aspects of the community, eroding community cohesion, attracting crime, and increasing residents' fear and anxiety (Garvin et al., 2013) . To calculate percent of vacant lots per census block group, we aggregated the count of lots that were vacant and the count of all lot parcels to each census block group. We then divided the number of lots that were vacant by the total number of lot parcels in the corresponding block group to calculate the percent of vacant lots in each block group.
Traffic Volume. Traffic volume is an important predictor of pedestrian injury (Lassarre et al., 2007; Morency et al., 2012) . Average Daily Traffic Volume for 2013-the most recent year of data availability-was collected by the Maryland State Highway Administration's Traffic Monitoring System (Maryland State Highway Administration, n.d.). Traffic counts are recorded at a specific point on the roadway referred to as a "count station" but extrapolated to represent the entire segment or section of roadway by a linear referencing system (LRS) integration process. These data are then mapped for use as a segment file. The traffic count extrapolation process is handled internally by the Maryland State Highway Administration using a LRS. LRS is based on county, route, and milepoint and uses a distance-based measure system, measured in 1/1,000ths of a mile along a route, beginning and ending at jurisdictional boundaries (State of Maryland, n.d.b). More information on Maryland's LRS can be found at Maryland's Mapping and GIS Data Portal (State of Maryland, n.d.a). There are 752 count stations in Baltimore City; 168 (22.3%) count stations located on highways were excluded to create a measure of residential traffic volume. For this analysis, we used the spatial lag of traffic flow. We used the join function in Arc-GIS 10.5.1 (ESRI, 2017) to join segment data to each census block group to calculate an average of Annual Average Daily Traffic (AADT) values for each census block group. AADT represents a typical traffic volume count any time or day of the year at a count station, including weekends. Traffic on one road is spatially autocorrelated with traffic on adjoining roads because traffic flows through adjoining roadways; likewise, traffic in a census block group is spatially autocorrelated with traffic in the adjoining block groups. The spatial lag accounts for traffic volume in the adjoining census block groups, creating a weighted average of traffic volume over the local area; it does not take into account block groups that may be geographically close but are separated by bodies of water. This smooths census block group traffic volume and allows for a more effective estimation of average traffic volume in each census block group (Bivand et al., 2013) . Traffic volume was measured in units of 1,000 vehicles to better facilitate interpretation of coefficients.
Walk Score for Baltimore neighborhoods was obtained from Live Baltimore and served as a proxy measure for pedestrian volume as higher Walk Scores are correlated with higher volumes of pedestrians (Live Baltimore, 2018; Mooney et al., 2016) . A high walkability score (on a scale of 0 to 100) signifies that daily errands can be easily performed on foot, while lower scores indicate a neighborhood's automobile dependence.
Demographic variables for each census block group in Baltimore City (n = 653), including population totals and median household income, were taken from 2014 Census estimates (U.S. Census Bureau, n.d.). Increased population density and median household income have been associated with reduced pedestrian injury risk in previous research (Clifton et al., 2009; Ewing and Dumbaugh, 2009; Mohamed et al., 2013; Morency et al., 2012) . Population density was calculated by taking the total population of each census block group and dividing by the area of the census block group in square miles.
Data Analyses
Statistical Analysis. Locations of pedestrian injuries, alcohol outlets, and food stores were geocoded and mapped using ArcGIS 10.5.1 BCFD provided either street addresses or intersections to which an ambulance was sent for an injured pedestrian, and this location was geographically coded to latitude and longitude points. Alcohol and food outlets were geographically coded to latitude and longitude points using street addresses. All injury and outlet locations were successfully coded in this manner and then aggregated to the census block group level. The outcomes of interest were count of each type of retail outlet per census block group. We performed negative binomial regression in R 3.3 (R Core Team, 2017), analyzing the counts of pedestrian injuries per block group, while adding each control variable in a stepwise fashion. Negative binomial regression derives as an alternative to Poisson regression (the preferred distribution for analyzing count data) that accommodates overdispersion. Initially, we estimated 4 separate models comparing the relationship between pedestrian injury and off-premise alcohol outlets (model 1), on-premise alcohol outlets (model 2), corner stores (model 3), and convenience stores (model 4). Each model controlled for population density, percent of vacant lots, traffic volume lag, median household income, and Walk Score. To test if alcohol outlet type differently impacted neighborhood pedestrian injury rate, we calculated a model with all alcohol outlets (alcohol model 1) and then stratified by outlet type (alcohol model 2). We then included all alcohol and food outlet types in the model to assess if food outlets attenuated the relationship between alcohol outlets and pedestrian injury (full model). For each model, we calculated Residual Moran's I (RMI) to assess residual spatial variation not accounted for by the model's covariates using a queen adjacency spatial weights matrix (Waller and Gotway, 2004 ) and Akaike's information criterion (AIC) to assess model fit and parsimony.
To calculate the neighborhood pedestrian injury risk attributable to the presence of alcohol outlets and food stores, we compared population count per block group to injured pedestrian count using the attribrisk package in R (Schenck et al., 2014) . We calculated the baseline injury risk assuming no alcohol outlets or food stores in Baltimore City but controlling for population density, percent of vacant lots, traffic volume lag, median household income, and Walk Score. We next included either alcohol outlets or food stores and compared the baseline pedestrian injury risk to the outlet-included injury risk.
Missing Data. Walk Scores were only available for certain neighborhoods, with 33 (11.9%) neighborhoods missing Walk Scores; Baltimore's neighborhood boundaries also do not align with block group borders. We performed ordinary kriging to estimate a city-wide map of Walk Score values (Waller and Gotway, 2004) . Using a planimetric map of all Baltimore City streets, we assigned a kriged Walk Score value to each street centroid. We then aggregated the centroid values to the block group level to calculate the average estimated Walk Score for each block group. Sensitivity Analysis. The downtown neighborhood block group was an outlier for injury, alcohol, and food outlet counts. For example, it contained 40 injured pedestrians and 32 off-premise alcohol outlets; in comparison, the next highest block group contained 13 injuries and 10 off-premise outlets (Fig. 1) . To assess potential biases associated with clustering, we excluded the downtown block group to check that the injury-outlet relationship was not driven by the excessive number of alcohol or food outlets and injuries in this block group. As we did not have access to the locations of alcohol and food outlets for the counties surrounding Baltimore City, we were unable to test the effects of proximal alcohol and food outlets on our models. We performed a sensitivity analysis by excluding all census block groups bordering the surrounding counties (n = 62) and reran our models.
Recent guidelines issued by the Centers for Disease Control and Prevention (CDC; 2017) have urged researchers to implement specific methodological protocols when investigating alcohol outlet density. Investigating counts of alcohol outlets aggregated to a particular geographic area is still a useful tool, particularly when investigating harms associated with alcohol outlets beyond those attributable to alcohol availability and consumption (Nesoff et al., 2018) . In Baltimore City, where new policy will be implemented to limit the number of alcohol outlets that can be physically located near each other (City of Baltimore, 2017) , understanding the count of alcohol outlets in a neighborhood may be a useful tool for making policy recommendations and identifying communities most burdened by alcohol outlets and associated harms. However, in support of the CDC guidelines, we have included a sensitivity analysis implementing one of these methods: We divided the count of all types of alcohol and food outlets and injuries by the area of the associated census block group in square miles and reran our full model accordingly. Table 1 shows the distribution of selected characteristics across block groups. There was an average of 1.30 (SD = 2.36) pedestrian injuries per block group. The count of pedestrian injuries across block groups ranged from 0 to 40, with 46% of block groups (n = 301) reporting no pedestrian injuries. The highest pedestrian injury count was reported in the downtown neighborhood with 40 injuries, followed by the adjoining block group with 13 injuries (Fig. 1) . The downtown block group also reported the highest count of alcohol outlets with 32 off-premise outlets and 46 on-premise outlets. The downtown block group also had the highest number of convenience stores with 10; however, downtown only had 2 corner stores. Over half (n = 347) of block groups did not contain an off-premise alcohol outlet, while 75% (n = 490) did not contain an onpremise outlet; on average, there were 1.11 (SD = 2.13) offpremise alcohol outlets and 0.81 (SD = 3.10) on-premise outlets per block group. Similarly, 63% (n = 411) of block groups did not contain a corner store and 81% (n = 533) did not contain a convenience store, with an average of 0.61 (SD = 0.99) corner stores and 0.29 (0.80) convenience stores per block group.
RESULTS
All types of alcohol outlets and food outlets were significant predictors of neighborhood pedestrian injury rate in univariable analysis (p < 0.001) ( Table 2 ). In multivariable analysis that controlled for population density, percent of vacant lots, traffic volume lag, median household income, and Walk Score, off-premise (Table 2 , model 1) and onpremise outlets (Table 2, model 2) were both significant predictors of neighborhood pedestrian injury rate (p < 0.001), with off-premise outlets showing a stronger effect size compared to on-premise outlets (incidence rate ratio [IRR] = 1.143, 95% confidence interval [CI] = 1.100, 1.192 vs. IRR = 1.055, 95% CI = 1.033, 1.081). Model 2 had significant unexplained spatial variation (RMI = 0.0578, p = 0.0034) while model 1 did not (RMI = 0.0211, p = 0.15); model 2 also had worse fit compared to model 1 (AIC = 1,921 and 1,897, respectively). Corner stores also had a strong effect size (IRR = 1.214, 95% CI = 1.112, 1.327, p < 0.001) but significant unexplained spatial variation (RMI = 0.0582, p = 0.0028) and poor model fit compared to both alcohol outlet types (AIC = 1,930). Convenience stores had the strongest effect size (IRR = 1.349, 95% CI = 1.243, 1.475); residual unexplained variation was marginally insignificant (RMI = 0.0326, p = 0.0595) and model fit was slightly worse than model 1 (AIC = 1,900).
In the alcohol-only models (Table 2) , each unit increase in the number of alcohol outlets was associated with a 4.6% increase in neighborhood pedestrian injury rate (IRR = 1.046, 95% CI = 1.030, 1.065, p < 0.001). When we stratified by alcohol outlet type (alcohol model 2), offpremise alcohol outlets attenuated the relationship between on-premise alcohol outlets and pedestrian injury. On-premise outlets became protective of pedestrian injury (IRR = 0.978, 95% CI = 0.946, 1.010), but this relationship was not significant (p = 0.281). Compared to model 1, the strength of the association between off-premise alcohol outlets and pedestrian injury rate increased (IRR = 1.168, 95% CI = 1.111, 1.230, p < 0.001).
In the full model (Table 2) , off-premise alcohol outlets (IRR = 1.123, 95% CI = 1.065, 1.184, p < 0.001) and convenience stores (IRR = 1.213, 95% CI = 1.099, 1.342, p = 0.002) remained significant, with convenience stores reporting the largest effect size but off-premise alcohol outlets reporting the smallest p-value. On-premise outlets (IRR = 0.972, 95% CI = 0.940, 1.004, p = 0.194) and corner stores (IRR = 1.080, 95% CI = 0.992, 1.177, p = 0.124) were not significant predictors in the full model. This model reported no significant residual spatial variation (RMI = 0.0008, p = 0.458) and stronger model fit compared to the 4 individual predictor models (AIC = 1,888). Corner stores showed possible multicollinearity with vacant lots in the multivariable model (Table 2, model 3) as the effect size of vacant lots was attenuated (IRR = 1.009, 95% CI = 0.999, 1.019, p = 0.133). Corner stores were correlated with percent of vacant lots (r = 0.33, p < 0.0001). However, variance inflation factors for this model were below 2, and vacant lots were not attenuated in the full model (IRR = 1.016, 95% CI = 1.006, 1.025, p = 0.006) while corner stores were insignificant. This indicates that corner stores may be a proxy measure for neighborhood disorder.
In the simulated case-control study for the full model, the pedestrian injury risk attributable to off-premise alcohol outlets was 4.9% (95% CI = 0.3, 8.9) or 41 extra injuries over baseline. The risk attributable to convenience stores was 7.2% (95% CI = 4.1, 10.1) or 61 extra injuries. As on-premise outlets and corner stores were not significant, their attributable risk was not calculated.
As part of sensitivity analyses, the removal of the downtown block group was found to strengthen the association between pedestrian injury rate and off-premise alcohol outlets (IRR = 1.142, p < 0.001) and convenience stores (IRR = 1.245, p < 0.001); model fit also improved (AIC = 1,869). However, RMI became marginally significant (RMI = 0.0355, p = 0.0458), indicating potential spatial variation unexplained by the covariates. On-premise alcohol outlets (IRR = 0.981, p = 0.383) and corner stores (IRR = 1.065, p = 0.228) remained insignificant. After removing all census block groups which bordered the counties contiguous to Baltimore City, we found alcohol outlets remained significantly associated with pedestrian injury rate (IRR = 1.121, p < 0.001) but convenience stores were no longer significant (IRR = 1.122, p = 0.095); on-premise alcohol outlets (IRR = 0.975, p = 0.24) and corner stores (IRR = 1.085, p = 0.097) remained insignificant. Further, the sensitivity analysis dividing all counts by census block group area found that off-premise alcohol outlets remained significantly associated with pedestrian injury rate (IRR = 1.007, p = 0.027) but convenience stores (IRR = 1.017, p = 0.125), on-premise alcohol outlets (IRR = 0.99, p = 0.62), and corner stores (IRR = 1.006, p = 0.13) were not significant.
DISCUSSION
The objective of this study was to compare pedestrian injury rate around alcohol outlets to the rate around other, similar retail outlets that do not sell alcohol. Offpremise alcohol outlets were significant predictors of neighborhood pedestrian injury risk when controlling for a variety of neighborhood factors, including other types of retail establishments such as convenience stores and corner stores. Each increase in the number of off-premise alcohol outlets was associated with a 12.3% increase in the neighborhood rate of pedestrian injuries in the full model. In the simulated case-control study, 4.9% of injuries could be attributed to neighborhood presence of offpremise alcohol outlets, when controlling for neighborhood features and convenience stores. Off-premise alcohol outlets showed a strong association with neighborhood injury rate. Models with off-premise alcohol outlets also had no significant unexplained spatial variation, indicating that off-premise alcohol outlets are a potentially important predictor of neighborhood pedestrian injury rate. If the location of alcohol outlets in areas of dense retail opportunity had explained the association between alcohol outlets and injuries, then we would have expected this relationship to become nonsignificant when controlling for food outlets. In contrast, we found that one or both types of food outlets became nonsignificant when controlling for off-premise alcohol outlets depending on the method of analysis used or when controlling for edge effects. It is unclear why convenience stores were significantly associated with pedestrian injury rate in the count models and corner stores were not. Corner stores and off-premise alcohol outlets are both located in more resourcedeprived areas and neighborhoods with higher rates of crime and disorder, while convenience stores tend to be located in wealthier areas (Furr-Holden et al., 2016; LaVeist and Wallace, 2000; Morland et al., 2002) . Convenience stores are also larger than corner stores and tend to be located at busy intersections; their size and location may attract more pedestrian traffic than corner stores, but these factors have not been studied previously. Understanding the mechanisms by which various retail establishments differentially impact pedestrian injury risk is a potentially important area for future inquiry.
We also compared pedestrian injury rate around alcohol outlets licensed for on-and off-premise consumption. Similar to studies of violent injury (Furr-Holden et al., 2016) , off-premise alcohol outlets were more strongly associated with neighborhood pedestrian injury rate than on-premise outlets. When both types of alcohol outlets were present in the model, we found that on-premise outlets were not significant predictors of pedestrian injury rate. Previous studies of pedestrian injury have combined alcohol outlet types Treno et al., 2007) , which may limit the ability to understand the specific impact of these neighborhood features on pedestrian injury rate. Stratifying by alcohol outlet type may also help researchers detect the mechanisms by which alcohol outlets contribute to neighborhood injury risk. Nesoff and colleagues (2018) propose a conceptual model detailing the structural/ environmental factors, interpersonal relationships, and individual cognitive and biological events which may differently influence pedestrian and driver behavior around on-and off-premise alcohol outlets. Future inquiry will further explore the different roles of off-and on-premise outlets in pedestrian injury risk.
Limitations
This study is cross-sectional and, therefore, does not allow for discussion of changes in the injury risk environment over time. We were unable to consistently identify alcohol-or drug-involved pedestrian crashes as these indicators were rarely recorded by EMS staff. It is possible that intoxication confounds the relationship between neighborhood pedestrian injury risk and retail outlet type; this association will be further investigated in future studies. Neighborhoods with more alcohol outlets may be visited by people looking to purchase or consume alcohol, and this alcohol-related traffic may account for some of the injury risk in areas where alcohol outlets are located (Gruenewald, 2007; Pollack et al., 2005) . As we did not have access to the pedestrians' residential addresses, nonresidents may be included. However, previous studies have shown that the majority of pedestrians are struck within a mile of their home (Anderson et al., 2012; Haas et al., 2015) , suggesting that injured pedestrians are representative of the neighborhoods in which they are struck. While the use of delineated geographic units has utility when discussing the burden of alcohol outlets and associated harms in a specific neighborhood, these methods are not without limitations. The boundaries of administrative geographic units such as census block groups have been delineated for purposes other than the specific relationships under study and, consequently, may be nonuniform in shape, poorly correspond to the lived experiences of residents, or impose neighborhood scale that is inappropriate for the subjects being studied (Branas et al., 2009) . Furthermore, alcohol outlets are assumed to be dispersed evenly throughout each geographic unit; clustering of alcohol outlets within a geographic unit may attract drinkers, potentially impacting the association between outlets and injuries. Future studies will explore the relationship between alcohol outlets and pedestrian injury using spatial interaction methods.
CONCLUSIONS
Off-premise alcohol outlets are associated with pedestrian injury rate, even when controlling for other retail locations. This study provides new information in disentangling the mechanisms by which the neighborhood environment around alcohol outlets and other retail establishments influence pedestrian injury risk. Findings reinforce the unique importance of alcohol outlets in understanding neighborhood pedestrian injury risk and may provide evidence for informing policy on liquor store licensing, zoning, and enforcement.
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